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(54) DRIVE CIRCUIT AND DESIGN METHOD FOR ACTIVE MATRIX TYPE DISPLAY DEVICE 

(57)Abstract: > 
PURPOSE: To provide the method to reduce the variance in picture quality 
of the active matrix type display device. 

CONSTITUTION; The channel length of only thin film transistors TRS of 
analog buffers but of thin film TRs of shift registers, analog switches, and 
analog buffers which constitute a drive circuit is 2 to 4 times as long as the 
channel length of the other thin film TRS, and LDD areas or offset areas of 
analog buffers are made smaller than those of the other circuits or are 
eliminated; and thereby, the variance in threshold of thin film TRs is reduced 
to reduce the variance in transmittance of liquid crystal, and the variance pf 
the picture quality is prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drive circuit of the active-matrix mold indicating equipment characterized by making 
larger than the channel length of the thin film transistor which forms said analog switch or shift register 
channel length of a shift register, an analog switch and the analog memory which consists of capacitors, 
and the thin film transistor that forms said analog buffer in the drive circuit of the active-matrix mold 
indicating equipment possessing the analog buffer formed by the thin film transistor. 
[Claim 2] The design approach of the drive circuit of the active-matrix mold display characterized by 
adopting the range where the augend of the threshold electrical potential difference of said thinfilm 
transistor becomes minute to said channel length's augend about the method of determining of the • 
channel length of the thin film transistor which forms said analog buffer. 

[Claim 3] The drive circuit of the active-matrix mold indicating equipment characterized by consisting of 
thin film transistors with the channel of different die length for every function inside the drive circuit of 
said active-matrix mold indicating equipment. 

[Claim 4] It is the drive circuit of the active-matrix mold display characterized by the analog buffer 
consisting of source followers in claim 1. 

[Claim 5] It is the drive circuit of the active-matrix mold display characterized by the analog buffer 
consisting of differential amplifier of a feedback mold in claim 1. 

[Claim 6] The channel length of the thin film transistor which constitutes an analog buffer in claim 1 is 
the drive circuit of the active-matrix mold display characterized by carrying out by 2 to 4 times the 
channel length of the thin film transistor which constitutes devices other than the analog buffer inside 
said drive circuit. 

[Claim 7] The drive circuit of the active-matrix mold display characterized by making smaller than the 
width of face of the LDD field of the thin film transistor which constitutes the circuit of said others 
width of face of the LDD field of the thin film transistor which establishes a LDD field in the both ends 
of the channel of the thin film transistor which constitutes said drive circuit in claim 1, and constitutes 
said analog buffer. 

[Claim 8] The drive circuit of the active-matrix mold display characterized by becoming smaller than the 
width of face of the offset field of the thin film transistor which constitutes the circuit of said others 
about the width of face of the offset field of the thin film transistor which establishes an offset field in 
the both ends of the channel of the thin film transistor which constitutes said drive circuit in claim 1, 
and constitutes said analog buffer. 

[Claim 9] The drive circuit of the active-matrix mold display characterized by not adding a LDD field or 
offset field to the channel of the thin film transistor which establishes a LDD field in the both ends of 
the channel of the thin film transistor which constitutes said all drive circuits except said analog buffer 
in claim 1, and constitutes said analog buffer, either. 

[Claim 10] The drive circuit of the active-matrix mold display characterized by not adding a LDD field or 
offset field to the channel of the thin film transistor which establishes an offset field in the both ends of 
the channel of the thin film transistor which constitutes said all drive circuits except said analog buffer 
in claim 1, and constitutes said analog buffer, either. 
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[Claim 1 1] It is the drive circuit of the active-matrix mold display characterized by a thin film transistor 
being either N type or P type in claims 1-10. 

[Claim 12] It is the drive circuit of the active-matrix mold display characterized by a thin film transistor 
being a complementary type in claims 1-10. 

[Claim 13] It is the drive circuit of the active-matrix mold display characterized by forming a thin film 
transistor in a low-temperature process 600 degrees C or less in claims 1-12. 

[Claim 14] It is the drive circuit of the active-matrix mold display, characterized by forming a thin film 
transistor in an elevated-temperature process 800 degrees C or more in claims 1-12. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely..; ■ • ' • v*-'^' - ■ v ; - • 1 ■■ ■■■ 

2. **** shows the word which can not be translated. . . . 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[oooi] , 

[Industrial Application] This invention relates to the drive circuit of the active-matrix mold indicating 
equipment which suppressed dispersion in the property of an analog buffer small especially about the 
drive circuit of the active-matrix mold indicating equipment constituted by the thin film transistor. 
[0002] 

[Description of the Prior Art] A pixel is arranged at each intersection of a matrix, the component for 
switching is prepared in all pixels, and, as for the indicating equipment of a active-matrix mold, that by 
which image information is controlled by turning on and off of a switching element is said. As a display 
medium of such a display, liquid crystal, the plasma, the other bodies that, can change optical properties 
(a reflection factor, a refractive index, permeability, luminescence reinforcement, etc.) electrically, and a 
condition are used. Especially in this invention, the field effect transistor which has a 3 terminal 
component, i.e., the gate, the source, and. a drain is used as a switching element. 
[0003] Moreover, in description of this invention, that by which the signal line (gate line) arranged in 
parallel with the line concerned is connected to the gate ejectrode of the transistor of the line 
concerned is called line in a matrix, and that by which the signal line (source line) arranged in parallel 
with the train concerned is connected to the source (or drain) electrode of the transistor of the train 
concerned is called train. Furthermore, the circuit which drives a gate drive circuit and a source line for 
the circuit which drives a gate line is called a source drive circuit. The schematic diagram of the 
conventional active matrix liquid crystal display is shown in drawing 4 . 

[0004] In said gate drive circuit, since the signal of the perpendicular direction scan timing of a active- 
matrix mold display is generated, the shift register of the vertical number of gate lines has connected 
with one train at the serial. Thus, the thin film transistor in a active-matrix mold indicating equipment is 
switched in this gate drive circuit. In said source drive circuitjn order to display the horizontal image 
data of the image data whitrh a active-matrix mold indicating equipment displays; the shift register of the 
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horizontal number of source lines has connected with one train at the serial. Moreover, said analog 
switch is turned on and off by the latch pulse which synchronized with the horizontal scanning signal. 
Thus, the orientation of a sink and a liquid crystal cell is controlled for the current to the thin film 
transistor in a active-matrix mold indicating equipment in this source drive circuit. 
[0005] Fig. 4 explains a common active-matrix mold display. The signal of horizontal scan timing is 
generated with a shift register X, and a video signal is made to hold to analog memory with said timing 
signal. The image data held at said analog memory is inputted into an analog buffer to the timing by said 
latch pulse. Said analog buffer supplies image data to the source line of the thin film transistor in a 
active-matrix mold indicating equipment to the timing by said latch pulse. On the other hand, the signal 
of perpendicular direction scan timing is generated, it is inputting a signal into the gate line of the thin 
film transistor in said active-matrix mold indicating equipment, the current added to the source line of 
this thin film transistor flows, and a shift register Y determines the orientation of the liquid crystal 
connected to the drain wire of this thin film transistor. The active-matrix mold display is operating as 
mentioned above. 

[0006] Since the load-carrying capacity of said liquid crystal itself is large and the direct drive of the 
thin film transistor in a active-matrix mold indicating equipment cannot be carried out with said analog 
memory, the analog buffer which constitutes said source drive circuit is needed. It is like [ an analog 
buffer is the circuit which is made to carry out the chisel shift of the input signal as it is or in direct 
current, and outputs, and can make the output impedance sufficiently low to a load, and / the 
configuration has some which mainly used the differential amplifier of a source follower mold and a 
feedback mold, and ] drawing 6 R> 6 and drawing 12 as the example. 

[0007] as shown in drawing 6 , the analog buffer of a source follower mold is constituted by connecting a 
constant current source to the source electrode of the thin film transistor of N type or P type — having 
— output voltage — input voltage — receiving — a part for the electrical potential difference VGS 
between the gate sources of a thin film transistor — a voltage drop — or it goes up. Moreover, since 
the differential amplifier is used for the analog buffer using the feedback mold differential amplifier as 
shown in drawing 12 , output voltage and input voltage become equal. However, from a source follower 
mold, a time delay becomes large and it is not suitable for a high-speed response. 
[0008] 

[Problem(s) to be Solved by the Invention] The following technical problems occur in the drive circuit of 
the conventional active-matrix mold display. As shown in drawing 2 , the channel length of the thin film 
transistor which forms the analog switch and analog buffer in said drive circuit is designed equally 
respectively. Moreover, by the advance of a current semi-conductor manufacturing technology, in order 
to raise the degree of integration of a circuit, the design Ruhr also becomes severe, and the channel 
length of this thin film transistor of said drive circuit is also becoming detailed. 
[0009] If the channel length of said analog buffer becomes detailed, the effect of the error of the 
precision of photograph RISOGURAFU in the manufacture process of a thin film transistor with this 
channel or etching precision will become large. It asks for change of the channel length of a thin film 
transistor, and the relation of the threshold electrical potential difference of this thin film transistor from 
an experiment, and they are shown in drawing 3 . In a thin film transistor, a threshold becomes small, so 
that channel length L becomes small, and moreover, it turns out that change is so large that it is small. 
[0010] Threshold electrical potential difference Vth1 of the thin film transistor corresponding to [ if 
channel length L becomes detailed as shown in drawing 3 , the error of etching precision will produce 
**L to positive/negative, and ] each aforementioned channel length s value Vth2 A difference becomes 
large, and dispersion in the property of said analog buffer becomes large, and causes display unevenness 
of the pixel of said active-matrix mold display. Since the electrical potential difference impressed to a 
liquid crystal device varies only in the part of dispersion in Vth when the drawing of a uniform single 
color is displayed, this is because it becomes unevenness. The permeability of the liquid crystal device 
of a normally white and the property of applied voltage are shown in drawing 5 . Only the part of 
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dispersion width-of-face **Vth of Vth serves as dispersion in permeability, and is displayed. 
[001 1] Moreover, if a LDD field or an offset field is put into the thin film transistor which constitutes 
said analog buffer, since fall of potential occurs according to the source current since it becomes 
source resistance, and the threshold electrical potential difference Vth becomes large seemingly, those 
fields will cause dispersion in the threshold electrical potential difference of this thin film transistor. The 
equal circuit at the time of putting a LDD field or an offset field into drawing 1 1 at a thin film transistor 
is shown. 
[0012] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, this invention 
gives the means shown below. The threshold electrical potential difference of channel length L of a thin 
film transistor and this thin film transistor which forms said analog buffer is measured, and it is shown in 
drawing 3 . It is characterized by determining the range of L that the difference of each threshold 
electrical potential difference of this thin film transistor corresponding to the error of the 
positive/negative of the etching precision of channel length L of the thin film transistor which forms said 
analog buffer will become minute from drawing 3 R>3 a-b. 

[0013] It is characterized by only the channel length of the thin film transistor which adopts the 
minimum value as channel length among the range of channel length L where the difference of said 
threshold electrical potential difference becomes minute, and constitutes said analog buffer 
manufacturing-.in.this design-Ruhr. If the channel length of thethin film !transistor of said ! analog buffer 
becomes large, the working speed of this thin film transistor will become sjow, but since the working 
speed of an analog buffer should be just quick to a level period (15kHz '- 30kHz), even if channel length's 
increase, the increment in capacity, and reduction of a drain current arise, it is satisfactory on actuation. 
Dispersion in the property of said analog buffer can be suppressed as mentioned above. 
[0014] In addition, since the channel length of the thin film transistor which forms those, such as said 
analog switch, logical circuit, etc., does not demand a strict threshold electrical potential difference, it. is 
satisfactory even if it manufactures in the design Ruhr more detailed than the thing of said analog buffer. 
Moreover,, since the working speed of a logical circuit is in inverse proportion to channel length's square, 
as small channel length's one as possible is good [ a working speed ]. Therefore, 5 micrometers or less 
are more suitable for the channel length of thin film transistors other than said analog buffer than the 
relation of the lithography of a liquid crystal device. 

[0015] And when the thin film transistor. which constitutes said analog buffer has a LDD field or an 
offset field, it is characterized by making width of face of said LDD field and an offset field smaller than 
that of other circuits. 
[0016] 

[Example] First, drawing 7 explains the LDD field of the thin film device used for this invention. Here, a 
complementary-type inverter circuit is taken for an example. The oxidation silicon film with a thickness 
of 1000-3000A was formed as a substrate oxide film on the glass substrate (low alkali glass or quartz 
glass of Corning 7059 grade etc. is used.). As the formation approach of this oxide film, the spatter in 
the inside of an oxygen ambient atmosphere was used. However, in order to raise mass-production 
nature more, the film which decomposed and deposited TEOS by the plasma-CVD method may be used. 
[0017] then, a plasma-CVD method and LPCVD — 300-5000A of 500-1 000A of amorphous silicon film 
is deposited preferably, and you left this in 550-600-degree C reducing atmosphere for 4 to 48 hours, 
and made it crystallize by law After this process, laser radiation may perform and the degree of 
crystallization may be raised further. And patterning of the silicon film which carried out in this way and 
was crystallized was carried out, and the island-like fields 1 and 2 were formed. Furthermore, the 
oxidation silicon film 3 with a thickness of 700-1 500A was formed by the spatter oh this. 
[0018] Then, the aluminum (a 1wt% Si or 0.1 - 0.3wt% Sc (scandium) is included) film with a thickness of 
1000A - 3 micrometers, was formed by electron beam vacuum deposition or the spatter. And the 
photoresist (for example, Tokyo adaptation make, OFPR800/30cp) was formed with the spin coat 



method. When the aluminum oxide film with a thickness of 100-1000A was formed in the front face with 
the anode oxidation method, before formation of a photoresist, adhesion with a photoresist was good, 
and when forming a porosity anodic oxidation object only in a side face, in the next anodic oxidation 
process, it was effective in it by controlling leak of the current from a photoresist. Then, patterning of 
the aluminum film was carried out to the photoresist, and it etched together with the aluminum film and 
considered as the gate electrodes 4 and 5 and the mask film 6 and 7. ( Drawing 7 a) 
[0019] Furthermore, it anodized through the current in the electrolytic solution to this, and the anodic 
oxidation object with 3000-6000A [ in thickness ] and a thickness of 5000A was formed. What is 
necessary is to perform anodic oxidation using aqueous acids, such as 3 - 20% of citric acid or a show 
acid, phosphoric acid, a chromic acid, and a sulfuric acid, and just to impress the fixed current of 10- 
30V to a gate electrode. In this example, in the oxalic acid solution (30 degrees C), the electrical 
potential difference was set to 10V, and was anodized for 20 to 40 minutes. The thickness of an anodic 
oxidation object was controlled by anodic oxidation time amount. ( Drawing 7 b) 

[0020] Next, the mask was removed and the current was again impressed to the gate electrode into the 
electrolyte. This time, the ethylene glucohol solution with which 3-10% of tartar liquid, boric acid, and a 
nitric acid were contained was used. The oxide film with the one [ lower than the room temperature 
around 10 degrees C ] good [ the temperature of a solution ] was obtained. For this reason, the anodic 
oxidation objects 10 and 1 1 of a barrier mold were formed in the top face and side face of a gate 
electrode. The thickness of the anodic oxidation objects 10 and 1 1 was proportional to applied voltage, 
for example, the 2000A anodic oxidation object was formed for applied voltage by 150V. Although the 
magnitude of the offset needed determined the thickness of the anodic oxidation objects 10 and 1 1, the 
high voltage beyond 250V is required to obtain an anodic oxidation object with a thickness of 3000A or 
more, and since it has a bad influence on the property of a thin film transistor* it is desirable to consider 
as the thickness of 3000A or less. In this example, it was made to go up to 80-1 50V, and the electrical 
potential difference was chosen with the thickness of the oxide films on anode 10 and 11 to need. 
[0021] it should observe — although anodization of a barrier mold is a next process, the anodization 
object of a barrier mold is not made into the outside of a porous anodization object, but the anodization 
objects 10 and 11 of a barrier mold are formed between the porosity anodization objects 8 and 9 and 
the gate electrodes 4 and 5. 

[0022] And the insulator layer 3 was etched by the dry etching method (or the wet etching method). 
This etching depth is arbitrary, it may etch until the barrier layer which exists downward is exposed, or it 
may be stopped by that middle. However, etching is desirable until it results [ from mass-production 
nature and the yield, and a homogeneous viewpoint ] in a barrier layer. In this case, the insulator layers 
12 and 13 of the thickness of a basis are left behind to the insulator layer (gate dielectric film) of the 
field bottom covered with the anodic oxidation objects 8 and 9 and the gate electrodes 4 and 5. 
( Drawing 7 c) 

[0023] About the manufacturing method of a LDD field, the anodic oxidation objects 8 and 9 were 
removed after the above-mentioned actuation. As etchant, the mixed acid of the solution of a 
phosphoric acid system, for example, phosphoric acid, ah acetic acid, and a nitric acid etc. is desirable. 
Under the present circumstances, in the etchant of a phosphoric acid system, the etching rate of a 
porosity anodization object is 10 or more times of the etching rate of a barrier mold anodization object. 
Therefore, since the anodization objects 10 and 1 1 of a barrier mold were not substantially etched by 
the etchant of a phosphoric acid system, they were able to protect the inside gate electrode. 
[0024] The source drain was formed by pouring into a barrier layer the ion of the impurity of the N type 
accelerated with this structure, or P type. First, where a left-hand side thin film transistor field is 
covered with a mask 14, low-speed (typically, acceleration voltage is 5-30kV) phosphorus ion was 
comparatively irradiated by the ion doping method. Acceleration voltage was set to 20kV in this example. 
Phosphoretted hydrogen (PH3) was used as doping gas. The dose was set to 5x1014-5x1015cm-2. At 
this process, since phosphorus ion could not penetrate an insulator layer 13, only the field where the 
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front face was exposed among barrier layers was poured in, and the drain 15 of an N channel mold thin 
film transistor and the source 16 were formed. ( Drawing 7 d) 

[0025] Next, similarly high-speed (typically, acceleration voltage is 60-1 20kV) phosphorusion was 
comparatively irradiated by the ion doping method. Acceleration voltage was set to 90kV in this example. . 
The dose was set to 1x1013-5x1014cm-2. Although phosphorus ion penetrated the insulator layer 13 
and it arrived also at the field under it at this process, since there were few doses, the low- 
concentration N type field 17 and LDD (Light Dope Drain) 18 was formed.- ( Drawing 7 e) 
[0026] After doping of phosphorus was completed, the mask 14 was removed, the mask of the N channel 
mold thin film transistor was carried out this time, and the source 19, the drain 20, and the low- 
concentration P type field 21 and LDD 22 were similarly formed in the P channel mold thin film 
transistor. And KrF excimer laser (wavelength of 248nm, 20ns ; of pulse width) was irradiated, and the 
impurity ion introduced into the barrier layer was activated. The LDD field was able to be manufactured 
as mentioned above. 

[0027] Finally, the oxidation silicon film was formed in the whole surface 3000-6Q00A in thickness with 
the CVD method as a layer insulation object 23. And the contact hole was formed in the source drain of 
a thin film transistor, and aluminum wiring and electrodes 24, 25, and 26 were formed. Hydrogen 
annealing was performed at further 200-400 degrees C. By the above, the complementary-type inverter 
circuit using a thin film transistor was completed. ( Drawing 7 f ) 

[0028] Next, drawing 8 explains the offset field of the thin film device used for this invention. Here, a 
complementary-type inverter circuit is taken for an example. The oxidation silicon film with a thickness 
of 1000-3000A was formed as a substrate oxide film on the glass substrate (low alkali glass or quartz 
glass of Corning 7059 grade etc. is used.). As the formation approach of this oxide film, the spatter in 
the inside of an oxygen ambient atmosphere was used. However, in order to raise mass-production 
nature more, the film which decomposed and deposited TEOS by the plasma-CVD method may be used, 
[0029] then, a plasma-CVD method and LPCVD — 300-5000A of 500-1 000A of amorphous silicon film 
is. deposited preferably, and you left this in 550-600-degree C reducing atmosphere for 4 to 48 hours, 
and made it crystallize by law After this process, lasjer radiation may perform and the degree of 
crystallization may be raised further And patterning of the silicon film which carried out in this way and 
was crystallized was carried out, and the island-like fields 31 and 32 were formed. Furthermore, the 
oxidation silicon film 33 with a thickness of 700-1 500A was formed by the spatter on this. 
[0030] Then, the aluminum (a 1wt% Si or 0.1 - 0.3wt% Sc (scandium) is included) film with a thickness of 
1000A - 3 micrometers was formed by electron beam vacuum deposition or the spatter. And the 
photoresist (for example, Tokyo adaptation make, OFPR800/30cp) was formed with the spin coat 
method. When the aluminum oxide film with a thickness of 100-1000A was formed in the front face with 
the anode oxidation method, before formation of a photoresist, adhesion with a photoresist was good, 
and when forming a porosity anodic oxidation object only in a side face, in the next anodic oxidation 
process, it was effective in it by controlling leak of the current from a photoresist. Then, patterning of 
the aluminum film was carried out to the photoresist, and it etched together with the aluminum film and 
considered as the gate electrodes 34 and 35 and the mask film 36 and 37. ( Drawing 8 a) 
[0031] Furthermore, it anodized through the current in the electrolytic solution to this, and the anodic 
oxidation object with 3000-6000A [ in thickness ] and a thickness of 5000A was formed. What is 
necessary is to perform anodic oxidation using aqueous acids, such as 3 - 20% of citric acid or a show 
acid, phosphoric acid, a chromic acid, and a sulfuric acid, and just to impress the fixed, current of 10- 
30V to a gate electrode. In this example, in the oxalic acid solution (30 degrees C), the electrical 
potential difference was set to 10V, and was anodized for 20 to 40 minutes. The thickness of an anodic 
oxidation object was controlled by anodic oxidation time amount. ( Drawing 8 b) 

[0032] Next, the mask was removed and the current was again impressed to the gate electrode into the 
electrolyte. This time, the ethylene glucohol solution with which 3-10% of tartar liquid, boric acid, and a 
nitric acid were contained was used.' The oxide film "with the one [ lower than the room temperature "* 



around 10 degrees C ] good [ the temperature of a solution ] was obtained. For this reason, the anodic 
oxidation objects 40 and 41 of a barrier mold were formed in the top face and side face of a gate 
electrode. The thickness of the anodic oxidation objects 40 and 41 was proportional to applied voltage, 
for example, the 2000A anodic oxidation object was formed for applied voltage by 150V. Although the 
magnitude of the offset needed determined the thickness of the anodic oxidation objects 40 and 41, the 
high voltage beyond 250V is required to obtain an anodic oxidation object with a thickness of 3000A or 
more, and since it has a bad influence on the property of a thin film transistor, it is desirable to consider 
as the thickness of 3000A or less. In this example, it was made to go up to 80-1 50V, and the electrical 
potential difference was chosen with the thickness of the oxide films on anode 40 and 41 to need. 
[0033] it should observe — although anodization of a barrier mold is a next process, the anodization 
object of a barrier mold is not made into the outside of a porous anodization object, but the anodization 
objects 40 and 41 of a barrier mold are formed between the porosity anodization objects 38 and 39 and 
the gate electrodes 34 and 35. 

[0034] And the insulator layer 33 was etched by the dry etching method (or the wet etching method). 
This etching depth is arbitrary, it may etch until the barrier layer which exists downward is exposed, or it 
may be stopped by that middle. However, etching is desirable until it results [ from mass-production 
nature and the yield, and a homogeneous viewpoint ] in a barrier layer. In this case, the insulator layers 
42 and 43 of the thickness of a basis are left behind to the insulator layer (gate dielectric film) of the 
field bottom covered with the anodic oxidation objects 38 and 39 and the gate electrodes 34 and 35. 
( Drawing 8 c) 

[0035] The source drain was formed by pouring into a barrier layer the ion of the impurity of the N type 
accelerated with this structure, or P type about the manufacturing method of an offset field. First, 
where a left-hand side thin film transistor field is covered with a mask 44, low-speed (typically, 
-acceleration voltage 1 is 5-30kV) phosphorus ion was comparatively irradiated by the ion doping method. 
Acceleration voltage was set to 20kV in this example. Phosphoretted hydrogen (PH3) was used as 
doping gas. The dose was set to 5x1014-5x1015cm-2. At this process, since phosphorus ion could not 
penetrate an insulator layer 43, only the field where the front face was exposed among barrier layers 
was poured in, and the drain 45 of an N channel mold thin film transistor and the source 46 were formed. 
( Drawing 8 d) 

[0036] Then, the anodic oxidation objects 38 and 39 were removed. As etchant, the mixed acid of the 
solution of a phosphoric acid system, for example, phosphoric acid, an acetic acid, and a nitric acid etc. 
is desirable. Under the present circumstances, in the etchant of a phosphoric acid system, the etching 
rate of a porosity anodization object is 10 or more times of the etching rate of a barrier mold 
anodization object. Therefore, since the anodization objects 40 and 41 of a barrier mold were not 
substantially etched by the etchant of a phosphoric acid system, they were able to protect the part 
below an inside gate electrode and a lower insulator layer. Thus, the offset field was able to be 
manufactured. ( Drawing 8 e) 

[0037] Finally, the oxidation silicon film was formed in the whole surface 3000-6000A in thickness with 
the CVD method as a layer insulation object 53. And the contact hole was formed in the source drain of 
a thin film transistor, and aluminum wiring and electrodes 54, 55, and 56 were formed. Hydrogen 
annealing was performed at further 200-400 degrees C. By the above, the complementary-type inverter 
circuit using a thin film transistor was completed. ( Drawing 8 f) 

[0038] Although the inverter circuit explained above, also in other circuits, it is the same. Moreover, 
although the thin film transistor of a coplanar mold was explained here, it can respond to this invention 
not only by the coplanar mold but by the thin film transistor of other molds, such as a reverse stagger 
mold. Furthermore, although the 600-degree C low-temperature process explained here, this invention 
can respond also in an elevated-temperature process 800 degrees C or more. 

[0039] From drawing 3 a, the example of the threshold electrical potential difference Vth of channel 
length L and a thin film transistor is shown. It is set as L= 5 micrometers of channel length, and if an 
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etching error is set to 0.3 micrometers, amount **Vth of fluctuation of the threshold electrical potential 
difference Vth of this thin film transistor will be set to about 0.2 V. It is set as L= 10 micrometers of 
channel length, and if an etching error is set to 0.3 micrometers, amount **Vth of fluctuation of the 
threshold electrical potential difference Vth of this thin film transistor can be held down to about 0.1 V. 
It is set as L= 20 micrometers of channel length, and if an etching error is set to 0.3 micrometers, 
amount **Vth of fluctuation of the threshold electrical potential difference Vth of this thin film 
transistor can be held down to about 0.1 V. 

[0040] If the channel length of the thin film transistor which forms said analog buffer is set as 10 
micrometers or more as shown in drawing 3 a, the amount of fluctuation of the threshold electrical 
potential difference Vth of this thin film transistor becomes minute, and is satisfactory as a property of 
said analog buffer. In this case, dispersion in the permeability of liquid crystal can be small suppressed 
from 11% to 6% by adoption of this invention. The case where the design Ruhr becomes detailed is 
assumed from drawing 3 b. It is set as L= 1 micrometer of channel length, and supposing an etching 
error improves to 0.1 micrometers, amount **Vth of fluctuation of the threshold electrical potential 
difference Vth of this thin film transistor will be set to about 0.2 V. 

[0041] It is set as L= 2 micrometers of channel length, and if an etching error is set to 0.1 micrometers, 
amount **Vth of fluctuation of the threshold electrical potential difference Vth of this thin film . 
transistor can be held down to about 0.1 V. It is set as L= 4 micrometers of channel length, and if an 
etching error is set to 0.1 micrometers, amount **Vth of fluctuation of the threshold electrical potential 
difference Vth of this thin film transistor can be held down to about 0.1 V. If the design Ruhr becomes 
detailed as drawing 3 b shows, according to it, an etching error will also become small. Therefore, as for 
the amount of fluctuation of a threshold electrical potential difference, the one where channel length is 
longer becomes small to the same extent with the current design Ruhr. Moreover, in this invention, TN 
liquid crystal with fluctuation of permeability, comparatively loose as a liquid crystal ingredient is. 
desirable. 

[0042] As an example of an analog buffer, the source follower and differential amplifier which were 
mentioned above are explained. As shown in drawing 6 , when it considers that a source follower 
constitutes from a thin film transistor used as a grounded drain, and a thin film transistor used as a 
constant current source, the electrical potential difference impressed to the gate electrode of a 
constant current thin film transistor is set to VG1, and it is the threshold electrical potential difference 
VTH1 If it carries out, it is the value ID of constant current. ID =mu0 CO W(VG1-VTH1)2/(2L) 
It becomes. Here, it is mu 0. Mobility and CO The unit capacity of gate oxide and L express channel 
length, and W expresses channel width. In order for this current to flow to the thin film transistor of a 
grounded drain, the electrical potential difference between the gate sources is set to VG2, and it is that 
threshold electrical potential difference VTH2 Then, ID =mu0 CO W(VG2-VTH2)2/(2L) 
It becomes. Therefore, VG1-VTH1 =VG2-VTH2 is materialized. Therefore, since the output voltage of a % 
source follower is VG2, it serves as VG2=VG1+VTH2-VTH1. Therefore, VTH1 VTH2 If a difference can 
be made small by this invention, an output serves as VG1 mostly and can improve the whole 
homogeneity. 

[0043] Next, as shown in drawing 1 2 , when the feedback mold differential amplifier is considered, the 
output voltage of the feedback, mold differential amplifier is it of VGS3 and an output side about the 
electrical potential difference between the gate sources of an input-side transistor VGS4 When it 
carries out, it is VGS3-VGS4. It becomes. Here, they are ID1 and the drain current of an output side 
about the drain current of an input-side transistor ID2, then ID1=mu0 CO W(VGS3-VTH3)2/(2L) 
ID2=muO CO W(VGS4-VTH4)2/(2L) 

It becomes. If ID1 and ID2 become equal, they will be VGS3-VTH3 =VGS4-VTH4VGS3-VGS4 =VTH3- 
VTH4, therefore VTH3. VTH4 If a difference can be made small by this invention, the difference 
electrical potential difference during I/O can be set to about 0. 

[0044] The example of this invention at the time of forming said analog buffer which set the channel 
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length of a thin film transistor as drawing 1 , and set a less than 10-micrometer analog switch and the 
channel length of a thin film transistor as 10 micrometers or more 20 micrometers or less is shown. The 
LDD field of the thin film transistor of the analog buffer of this invention and the offset fields of each 
are shown in drawing 9 and 10. 

[0045] The following means are utilized in order to make the LDD field and offset field of said analog 
buffer smaller than other LDD fields and offset fields of a circuit. In this invention, since the LDD field 
and the offset field are formed according to the anodic oxidation process, they presuppose that it is 
possible by making the formation time amount shorter than the formation time amount of the anodic 
oxidation process of other circuits. As mentioned above, explanation was performed noting that the 
drive circuit was a complementary type, but when it constitutes an analog buffer from a source follower, 
it is also possible to constitute a circuit only from N type or P type. 
% [0046] 

[Effect of the Invention] According to this invention, dispersion in the property of the output voltage of 
said analog buffer is suppressed by changing the design Ruhr for every function inside the drive circuit 
of a active-matrix mold indicating equipment. If the design Ruhr of said thin film transistor is 
theoretically made loose, i.e., it limits and says only to the channel length of the analog buffer in said 
drive circuit and a channel will be made large enough, the amount of fluctuation of said threshold 
electrical potential difference Vth will become a value to the extent that it can ignore. However, the 
channel length who constitutes an analog buffer from balance with the area on the design Ruhr of other 
thin film transistors inside said drive circuit and the substrate which a circuit closes can be said that it 
is appropriate to carry out by 2 to 4 times the channel length of other circuits. Moreover, or it makes 
smaller than that of other circuits the LDD field or offset field of a thin film transistor which constitutes 
an analog buffer, dispersion in **Vth can be made small by losing. Dispersion in the property of the 
output voltage of said analog buffer is suppressed as mentioned above, and-it-can contribute to the- > - - 
image quality of a active-matrix mold display, and improvement in the yield. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of the example of the thin film transistor of the analog buffer of the drive circuit of 
the active-matrix mold indicating equipment by this invention is shown. 

[Drawing 2] Drawing of the thin film transistor of the analog buffer of the drive circuit of the 
conventional active-matrix mold indicating equipment is shown. 

[Drawing 3] Drawing showing channel length L of a thin film transistor and the relation of the threshold 
electrical potential difference Vth is shown. 

[Drawing 4] The schematic diagram of the conventional active-matrix mold display 
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[Drawing 5] Drawing showing the relation between the applied voltage in the liquid crystal device of the 

conventional normally white and permeability is shown. 

[Drawing 6] The circuit diagram of the conventional analog buffer is shown. 

[Drawing 7] The manufacturing method of a complementary-type inverter circuit is shown. (When it has 
a LDD field) 

[Drawing 8] The manufacturing method of a complementary-type inverter circuit is shown. (When it has 
an offset field) 

[Drawing 9] The schematic diagram of the LDD field of the thin film transistor by this invention is shown. 
[Drawing 10] The schematic diagram of the offset field of the thin film transistor by this invention is 
shown. 

[Drawing 1 1] The equal circuit of a thin film transistor with a LDD field or an offset field is shown. 
[Drawing 12] The circuit diagram of the conventional analog buffer is shown. 
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[Procedure revision] 

[Filing Date] March 28, Heisei 13 (2001. 3.28) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] Active-matrix mold display 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the active-matrix mold indicating equipment characterized by the channel length of the 
thin film transistor of said analog buffer being larger than the channel length of the thin film transistor of 
said analog switch in the active-matrix mold indicating equipment possessing an analog switch and an 
analog buffer. 

[Claim 2] It is the active-matrix mold indicating equipment characterized by the channel length of the 
thin film transistor of said analog buffer being larger than the channel length of the thin film transistor of 
said analog switch or a shift register in the active-matrix mold indicating equipment possessing a shift 
register, an analog switch, and an analog buffer. 

[Claim 3] It is the active-matrix mold display characterized by said thin film transistor being a reverse 

stagger mold thin film transistor in claim 1 or claim 2.- * ■ - .... ..i-. •« ~ 

[Claim 4] It is the active-matrix mold display characterized by said analog buffer being a source follower 
mold analog buffer in any 1 of claim 1 thru/or claims 3. 

[Claim 5] It is the active-matrix mold display characterized by the thin film transistor of said source 
follower mold analog buffer being either the thin film transistor of N type, or a thin film transistor of P 
type in claim 4. ' 
[Claim 6] It is the active-matrix mold display characterized by being the analog buffer with which the 
feedback mold differential amplifier was used for said analog buffer in any 1 of claim 1 thru/or claims 3. 
[Claim 7] It is the active-matrix display characterized by the channel length of the thin film transistor of 
said analog buffer being 2 to 4 times the channel Jength of the thin film transistor of other circuits in any 
1 of claim 1 thru/or claims 6. 

[Claim 8] It is the active-matrix display characterized by the channel length of the thin film transistor of 
said analog buffer being 10 micrometers or more in any 1 of claim 1 thru/or claims 7. 
[Claim 9] It is the active-matrix display characterized by the channel length of thin film transistors other 
than said analog buffer being 5 micrometers or less in any 1 of claim 1 thru/or claims 7. 
[Claim 10] It is the active-matrix display characterized by the width of face of the LDD field of the thin 
film transistor of said analog buffer being smaller than the width of face of the LDD field of the thin film 
transistor of other circuits in any 1 of claim 1 thru/or claims 9. 
. [Claim 11] It is the active-matrix display characterized by the width of face of the offset field of the thin 
film transistor of said analog buffer being smaller than the width of face of the offset field of the thin 
film transistor of other circuits in any 1 of claim 1 thru/or claims 9. 

[Claim 12] It is the active-matrix display which thin film transistors other than the thin film transistor of 
said analog buffer have a LDD field in any 1 of claim 1 thru/or claims 9, and was characterized by the 
thin film transistor of said analog buffer not having the LDD field and the offset field. 
[Claim 13] It is the active-matrix mold display characterized by said thin film transistor being a 
complementary-type thin film transistor in any 1 of claim 1 thru/or claims 12. 
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[Claim 14] It is the active-matrix mold indicating equipment characterized by said active-matrix mold 
indicating equipment being an active matrix liquid crystal indicating equipment in any 1 of claim 1 thru/or 
claims 13. 



[Translation done.] 
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